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ITEM:
CONTROLLER, HYEBRID DRIVER (HDC}, TYPE I, GQH2/G02Z FLOW CONTROL VALVE
{LV531/54/55/56/57/68), RELAY CONTRQI, POWER.

FUNCTIGN:

CONDUCTS MAIN BUS FOWER TO RELAY FOR SELECTION QF PRIMARY OR STANDEY
ULLAGE PRESSURE TRANZDUCER.

54V76A12131(110), J1(113). S5V7FEA122T71(110), J1(113). SEVF6Al23T1(1.0),
J1(113).

FATIORE MODE:
LOsSs OF QUTPUT, FATLE TO CONDUCT, FAILS TO TURN "ONY,

CAUSE{S) :
PIECE PART FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SHOCK,
PROCESSING ANOMALY, THERMAL STRESS.

EFFECT(S) ON:

{A)SUBSYSTEM (B} INTERFACES ([C)MISSION {njcn.E:w,WEHIELE {E) FUNCTIONAL
CRITLCALITY

{A) TO55 OF NHO. 4 TRANSDUCER CAPABILITY. NO EFFECT UNLFSS PRIMARY
TRANGIRICER FAILS.

{B,C,D} NO EFFECT ~ FIRST FAILURE.
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SUBSYSTEM :EPDEC - MAIN PROP. FMEA KO 05-67 -2032 -1 REV:06/20/88
(F) CASE I: LD2/LH2 "LOW® FAILURES,

1R/, 2 SUCCESS FATHE AFTER FIRST FAILLDRE.

TIME FRAME - ASCENT.

1} PRELAUNCH, FRIMARY ULLAGE TRANSDUCER FAILS WITH ERRONECUS LOW
OUTPUT AND IS REFPLACED WITH NO. 4 TRANSDUCER.

2) HDC FAILSE MOFF" AFTER LIFTOFF, RETURNING CONTROL GOF ASSOCIATED
FLOW CONTROL VALVE TO FAULTY PRIMARY TRANSDUCER. WVALVE IS COMMANDED
CPEN.

3] IHADVERTENT DEACTUATION OF SECOND FLOW CONTROIL VALVE CLOSE
SOLENCID.

RESULTS IN EXCESSIVE ULLAGE FRESSURE CAUSING ET VENT VALVE TQ RELIEVE
EXCESS PRESSURE, POTENTIAL FIRE/EXFLOSICON HAZARD EXTERIOR TQ THE
VEHICLE. POSIBLE VIOLATION OF THE ET MAXIMIM STRUCTURAL CAFABILITY
REQUIREMENTS, POSSIBLE LOSE OF CREW/VEHICLE.

CASE ITI: LH2 "HIGH"™ FAILURES.

1R/2, ¢ SUCCESS PATHS AFTER FIRST FATLURE.

TIME FRAME - RASCENT.

1) FRELAUNCH, PRIMARY ULLAGE TRANSDUCER FAILS WITH ERRONEQUS HIGH

OUTPUT AND IS REPLACED WITH HO. 4 TRANIDUCER. -
2) HDC FAILS “OFF" AFTER LIFTCOFF, RETURNING CONTROL OF AS3SCGCTRATED .
FLOW CONTROL VALVE To FAULTY PRIMARY TRANSDUCER. VYALVE IS COMMANDED
CLOZED.

3) INALDVERTENT ACTUATION OF SECOND FLOW CONTROL VALVE CLOSE

SOLENOTD.

RESULTS IN INSUFFICIENT FRESSURIZATION GAS TC MAINTAIN LHZ ULLAGE
PRESSUURE IN THE REQUIRED FLIGHT CONTROL BAND [(32-34 PSTA). POSSIBLE
VIQLATION OF TANE MINIMUM STREUCTURAL CAPAPILITY REQUIREMENTE AND
UNCONTAINED 33ME SHUTDOWH DUE TO LoW NPSPE. POSSIBLE LOSS OF
CREW/VEHICLE.

CASE III: ©LO2Z2 "HIGH™ FATLURES.

1R/3, 2 SUCCESS FATHS AFTER FIRST FAITLURE.

TIME FTRAME - ASCENT.

l) FRELAUNCH, PRIMARY ULLAGE TRANSDUCER TAILS WITH ERRONECUS HIGH
OUTPUT AND IS REPLACED WITH NO. 4 TRANIDUCER.

2) EDC FAILS "OFFY AFTER LIFTOFF, RETURNING CONTROL OF ASSOCIATED
FLOW CONTRCL VALVE TC FAULTY PRIMARY TRANSDUCER. VALVE IS COMMANDED
CLOSED.

3) IHAOVERTENT ACTUATICH OF SECOND FLOW CONTROL VALVE CLOSE
SQLENGID.

LO55- OF ET LA2 ULLAGE PRESSURE WILL RESULT IN VIOCLATIOH OF TANK MINIMUM
STRUCTURAL CAPABILITY EREQUIREMENTS. MASS OF LO2 AND VEHICLE
ACCELERATION SHOULD BE SUFFICIENT TQ MAINTAIN PROPER ENGINE NWPSF,
DELAYING UNCONTAIKED 3GME 3HUTDOWN DUE TO LOW NPSF UNTIL LATE IN POWERED
FLIGHT. POSEIELE LOSS OF CREW/VEOICIE.

FAILS B SCREEN BECAUSE NO INHNSTRUMENTATION I3 AVAILABLE TO DETECT FATLURE.
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DISPOSTTION & RATIONALE:
(A)DESIGN (B)TEST (C)INSPECTION (D)FATIURE HISTORY (E)CPERATIONAL USE

{(A=D) DISPOSITICH AND BATIONALE:
REFEE TO APPENDIX B, ITEM K&, 1 = HYBRID DRIVER CONTROLLER.

{B) GROUND TURNAROUKD TEST

PRESS CNTL FEDUNDANCY W/ET SIM V41RCD.OZ0B,D,F! V41ACD.060B,D,FP BVERY
FLIGHT

(E} OPERATTOMAL USE

HO CREW ACTION CAN EE TAREN FOR LOSS OF GO2 ULLAGE PRESSURE CONTROL OR
FAILITRES WHICH RESULT IN EXCESSIVE CH2 ULLAGE PRESSURE. THE FOLLOWING
ACTIONS CAN BE TAKEN FOR LOW GH2 ULLAGCE PRESSURE:

IHe ULLAGE FRESSURE IS ON SYSTEMS MAKAGEMENT (SM) ALERT. OREW WILL

GPEN THE LHA2 FLOW CORTROL VALVES (VIA COCKPIT SWITCH 553 ON PANEL w2y
FOR A LOW LH2 ULIAGE PRESSURE CONDITION.

IF THE IH2 NPSP DROPS BELOW THE PRE-FLIGHT ACCEPTED LEVELS (PER FLIGHT
RULEZ), THE CREW WILL MANUALLY THROTTLE THE ENGINES TO KEEFP THE NEPSP
HIGH ENOUGH TO PREVENT LH2 TURBOPUMP CAVITATION.
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